This paper investigates whether chronic illnesses and injuries have a significant impact on the individual's performance in the labor market. We use the "Santé et Itinéraires Professionnels" (SIP, "Health and Labor Market Histories") survey, conducted in France in [2006][2007]. We use the propensity score method in order to evaluate the impact of chronic illnesses and accidents on labor market participation and earnings. We find that both health events have a negative effect on professional careers and earnings, and that accidents have a greater impact on women's earnings.
Introduction
Illnesses and injuries (such as road or domestic accidents) induce important socio-economic costs such as long-term care, production loss and welfare loss. Concerning employment however, it is difficult to know how serious and how long-lasting the sequels of chronic illness or injuries are and whether their relative impact on work and earnings differs.
The aim of this paper is to investigate whether there is a significant effect of chronic illnesses and injuries on employment (professional trajectories and employment quality) and related earnings.
Injuries may be considered generally as random shocks. This is also the case for some diseases which are unrelated to deliberate individual behavior.
A large number of studies have provided evidence on the impact of health on earnings and employment (see Currie, Madrian, 1999 for a survey). The results obtained so far depend partly on the type of samples used, the health measures retained and the econometric methodology used. A widespread result is that health has a greater effect on number of hours worked than on wages (Chikiros, Nestel, 1981 Chirikos, 1993 ; Mitchell, Burkhauser, 1990) . For France, evidence has been found on early retirement or on exit from the labor market partially due to health through the 1 This research has benefited financial support from Drees and Dares (Research Department of the French Ministry of Labour and Social Affairs). We thank for their comments on earlier versions of this paper: Chantal Cases, Thierry Debrand, François Gardes, Véronique Simonnet , Nicolas Sirven, Christophe Starzec and Claude Mathieu. We also thank the participants to the following seminars and conferences : Health and Safety at Work Conference (Universita Cattolica Milano Centre d'Etudes de l'Emploi and LAMETA UMR CNRS 5474, ENS Cachan. Email : christine.leclainche@cee-recherche.fr disability schemes for older people (Barnay (2005) ; Blanchet, Debrand (2007) , Debrand, Sirven (2009) ; Behaghel, Blanchet, Debrand, Roger (2011) . The effect of health on the participation in the labor market and on long-term unemployment from the beginning of the career has been less studied.
A paper by Tessier and Wolff (2005) for France shows that health has an impact on work participation from the beginning of the career. Otherwise, a recent paper by Haan and Myck (2009) 
based on
German data found that there are persistent dynamics of both bad health and unemployment.
Comparable results were also obtained by Lindeboom, Llena-Nozal and van der Klauw (2006) who stressed the importance of poor living conditions during early childhood 4 .
In most of the studies focusing on the link between health and employment, health is proxied by self-rated health measures. If a number of studies emphasize that the self-rated health measures are well correlated with mortality (see for instance, Idler, Benyamini, 1997) and with the consumption of medical care, the self-rated measures do not always provide a good summary of the severity of diseases (Lanoë, 2005) . The main problem which arises in the study of the link between health and employment, using self-rated health measures, is not due to the fact that this measure is not correlated to the underlying health state, since it affects the status in the labor market, but rather that the measurement error does not necessarily result from a random process. There could be a justification bias: the people who diminish their working time or who exit from the labor market are more likely to declare bad health, functional limitations or work-related limitations. Therefore, the studies of the impact of health on employment can be improved when several indicators or various measures of health conditions are used.
Fewer studies seem to have focussed on injuries. In this paper, we consider two kinds of injuries: domestic injuries and road injuries. We set working accidents aside because they imply a higher participation in the labor market before the accident, and this could bias our estimates.
Another paper only partially concerning road or other types of injury was conducted by Crichton, Stillman, Hyslop (2011) for New Zealand. They found a strong negative impact of injuries on employment and earnings. The authors also found that long-lasting injuries had more of an impact on women, older workers and those on low-incomes.
In this paper, we compare the impact of chronic illnesses with the impact of injuries on employment and earnings. Our main results are that : (i) childhood living conditions are strongly related to future bad health; (ii) alcohol and tobacco consumption are strongly related to future bad health; (iii) chronic illness and accidents have comparable negative effects on labor market participation and revenues and (iv) women suffer more from accidents than men.
This paper is organized as follows: the second section presents the data and some sample statistics.
Section 3 presents the methodology used to identify the effects of illnesses and accidents on the professional career. The fourth section presents the results. The last section concludes.
The data
We The scope of the analysis was restricted to people aged from 19 to 55. We chose this restriction because, in France, after 55, people can benefit from legal dispositions to exit the labor market ("preretirement"). This device has been reduced recently but was still in application at the time of the survey. We also exclude retired workers and the people who suffer from professional illnesses from the analysis, insofar as our aim is to identify the way health conditions may affect employment and working conditions and not the reverse. Overall, our sample consists of three sub-samples: people with no illnesses or injuries (N=4804), people with illnesses only (N=1105) and people with injuries only (N=970). The total sample size is 6879.
Measurement of chronic illnesses and injuries

Chronic or severe illnesses
In this article, the data available on chronic illnesses provide an improvement over the standard self-declared measures. The chronic illnesses are first declared by the sufferers, but their declarations must pass the definition of long-term diseases provided by the "Sécurité Sociale" (Health Care Finally, we also drop the professional chronic diseases since they imply greater participation in the labor market than the total population before the illness appeared, and this selection could have affected our estimates.
Accidents
To take accidents into account, we use the part of the questionnaire related to accidents, which includes car injuries and domestic accidents.
Finally, we exclude workplace accidents and car accidents occurring during commuting because they involve greater participation in the labor market than in the total population before the accident, and this selection could have affected our estimates. Table 2 provides the sample statistics. We first compare the people in the reference sample with the people in the chronic illness sample (columns (1), (2), (2)- (1)). The chronic illness sample includes older people and more women. People affected by chronic illness also have a lower level of education (more primary education, less college education) than the people in the reference sample. Looking at childhood living conditions, we find that the people in the chronic illness sample had less often been brought up by their parents than in the reference sample, that their parents more often had serious health problems and that they had more often been separated from their family. The chronic illness sample also shows different risk-related behavior: they drink less than in the reference sample (positive effect on health) and had been more often daily smokers (negative effect on health).
Descriptive statistics concerning health and injuries
Occupation status and revenues also differ in the chronic illness sample: these people work less than in the reference sample. They have a lower subjective satisfaction index from their career, a higher rate of minimum assistance revenue and appear more often in the lowest revenue class (less than 1200 Euros) and less often in the highest revenue class (more than 4000 Euros).
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The comparison between the accident sample and the reference sample is presented in Columns
(1), (3) and (3)-(1). The accident sample includes older people and more men than in the reference sample. The accident sample also includes people with a lower level of education than in the reference sample. The childhood living conditions show significant differences with the reference sample on almost every variable: these people have more often French parents, but had been less often brought up by their parents who had more often serious health problems, and they had been more often separated from their family. Their alcohol and tobacco consumption also differs: they drink more, including to risk levels, and they more often refuse to answer the question on alcohol (the "missing" category), they also smoke more often but on a casual basis.
The injured people have not worked less often, and not worked fewer hours in the week before the survey. However, their subjective satisfaction index about their career is lower than in the reference sample. The injured people also benefit more often from the minimum assistance revenue and are more often in the lowest revenue class and less often in the highest revenue class than the people in the reference sample.
Overall there are significant differences between the reference sample and the chronic illness or accident samples. There are also differences between the chronic illness and the accident samples: the chronic illness sample includes more women and former daily smokers, while the accident sample includes more men with risky alcohol consumption. These first results motivate the following estimation strategy. First, we separate women from men to see whether there is a gender effect;
secondly, we perform separate regression for chronic illnesses and accidents since individual behaviors differ regarding alcohol and tobacco; thirdly, we account explicitly for the selection biases since the reference sample does not have the same composition as the chronic illness and accident samples.
Methodology
Our reference group is not a control group, as the sample statistics show, and this is why we cannot rely fully on the means comparison. We follow the approach initiated by Rubin (1983, 1985 , see also Rubin (2006) ).
We want to measure the effect of bad health (chronic illness or injury) on professional and revenue performance variables. Therefore we should evaluate the difference between the performance that an individual has in bad health and the performance the same individual would have achieved in good health. The latter quantity is called the counterfactual. There are many ways to estimate a counterfactual. In this paper, we consider two families of methods: standard regression analysis 
halshs-00674553, version 1 -27 Feb 2012 8 Compared with the naïve estimator, this regression allows us to correct for the part of the performance difference that is attributable to the control variables i X . But, strictly speaking, this estimator is not fully consistent with the evaluation problematic even when there is no selection bias.
A third regression method is more rigorous. We assume that there are two equations corresponding to each of the potential outcomes, so that:
And the observable performance is:
After some simplification, we get:
which implies that one should estimate a model with all the cross products of the control variables with the bad health dummy. Moreover, if the variables i X are centered, we can show that the coefficient of the bad health dummy, 2 β , measures the average effect of bad health on the performance. The structure of this model also implies that the disturbance of the model is heteroskedastic since the disturbance is different depending on 0 T i = or 1 T i = . We account for this property in our estimations.
Evaluation methods
The "evaluation methods" are the most important in this paper since the naive regression methods do not account for the fact that the individuals are not comparable in the bad health and good health groups. We follow the propensity score matching approach initiated by Rubin (1983, 1985) and surveyed in Lee (2005) and Rubin (2006) . The usual parameter of interest in the literature is the average effect of the treatment on the treated (henceforth, ATT) defined as:
But the ATT cannot be identified without further assumptions, since ( )
is not observable. The assumption of random selection is not satisfied in our study because there are a halshs-00674553, version 1 -27 Feb 2012 number of characteristics which may influence both the health status and the performance variables.
Conditioning on a vector of covariates X, the ATT becomes:
where X is a vector of control variables that are not affected by the treatment. In this first paper, we consider matching on observables in order to identity a causal treatment effect on the treated (see for instance, Deheija and Wahba, 2002) . The ATT may be identified by introducing the Conditional Independence Assumption:
This assumption implies that, conditional on X, the expected potential outcome in the case of non-treatment is the same for both treated and non treated groups. Thus the observed outcome for bad health people may be used to measure the potential outcome for good health people conditional on the individual characteristics X.
When the set of observed characteristics is large enough, matching should enable us to consistently estimate the causal effects of bad health on the performance variables. Rosenbaum and Rubin (1983) show that instead of conditioning on a high-dimension X, control for covariates can be obtained by controlling for a real-valued function of X, P(X), called the propensity score. It is defined as the probability of getting treatment (i.e, to be in bad health, in our study). This implies that:
The intuition of this result is the following: if two individuals have the same probability of being in bad health, and the first individual is in bad health while the other is not, then the allocation of bad health can be considered as random between these two individuals, and we can use the second individual as a counterfactual for the first individual.
Last, in order to ensure that our estimators have relevant empirical content, we need to account for a last constraint: the individuals in the treatment group and in the control group must have similar probabilities of getting treatment. Therefore we make all our estimations on the common support of the treatment probabilities. More precisely, once we have estimated the individual probabilities of being in bad health, we define the supports of the probabilities on the treated and not treated groups by the 1 st and 99 th percentiles (to avoid outliers). Then we take the intersection of these two supports. This implies that the comparisons can only be made on a part of the sample: the individuals that have probabilities of bad health close to 0 or 1 must be excluded from the evaluation. In practice, we find that between 84% and 94% of the individuals can be compared, depending on the sub-sample we halshs-00674553, version 1 -27 Feb 2012
consider (some performance variables are defined on subsets of the data only, so that this rate can differ).
There are several ways to apply the propensity score methodology: the most common are kernel matching and weighting. We have retained the second methodology in this paper. One reason is that kernel matching is often applied with non optimal windows and non optimal kernels, and requires the use of the bootstrap for evaluating the standard errors, therefore leading to less accuracy and longer computing time. 6 The weighting approach uses the same assumptions as kernel matching, but merely expresses the non observable sample moments by their observable counterparts, and replaces them by the corresponding empirical moments. We get the following results:
a/ Average effect of the treatment on the not treated : π , so that we have to replace it by a consistent estimator. In our application, we use a Probit model estimated by the maximum likelihood method, and get a prediction î π of the propensity score, which is used for the evaluation. This clearly affects the variance of the evaluation parameters in the following way.
All our estimators can be written in the following form: 6 In practice, this could be fixed by taking an adaptative Epanechnikov kernel and cross validation on the full sample. 
Results
All the regressions are performed separately for men and women, for several reasons. Among the reasons, men and women do not occupy the same types of job in the labor market, and they do not have the same probabilities of getting some chronic illnesses, such as the different types of cancer.
They are also paid different wages, and the predominant role of women in the education of children may affect their labor market participation compared to men. By separating men from women, we wish to increase the homogeneity of both our health and performance variables. 
Propensity scores for chronic illness
The probability of getting a chronic illness increases with age (+18.1% for the age class 46-55 compared to 19-27), the fact that the parents had serious health problems (+4.7%), and decreases with the level of education (between -7.7% and -8.3%). No effect is found for (self-reported) alcohol
and tobacco consumptions.
Overall, men and women share important determinants in common: the probability of getting a chronic illness increases with age and when the parents had serious health problems; it decreases with the level of education. Women differ from men on three points: they suffer more from past daily
smoking, from being separated from their family when they were young, and less when they have been brought up by their mother. 
Propensity scores for accidents
Impact of illness on performance measures
Overall, accidents reduce activity and revenues, but not the number of hours worked. They also have a greater impact on women's revenues than on men's revenues.
Comparison with regression estimators
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